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SEEDING ROBOT 
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Abstract: The main aim of the paper is to design a robot to remove the human factor from labor intensive 
and/or dangerous work. In modern farming applications, so many different types of automation tecJii^J^s 
are used for easy and staff less operations that includes the important functions like seeding and sfS^iing 



fertilizers. Here in this project we implement a robot which automatically sows seeds in the faj^jreedy to 
be seeded. The project intends to develop a prototype of an autonomous agricultural robot th*^a«udes an 
automated guidance system which helps sow seeds in an efficient manner checking dep^i^^^vhich it is 
being sowed and inter seed distance. Micro controller user's kinematics algorithms y» maintain position 
control on the motors. PWM channels of micro controller and MOSFET based powo«^)lifiers and power 
transistors are used to control motors. This robot is developed with two motors wbic^jlake it more generic 
about hardware. All the logic is implemented in the software. Microcontrollei^So^b used to intelligently 
monitor the robot. Keil uVision4 software provides an integrated developmeV^hvironment to develop a 
program to do the same. * 

Keywords: Seeding, Fertilization, Hardware, Software C^^^ 

1. Introductio^^ 

Many of the tasks associated with horticulture, such a^^Wking, pruning, pest and weed control, are 
repetitive and arduous and there is a problem in getti%j\na retaining labor to do them. Such tasks seem 
ideally suited to robots and, in countries where laboVfc^jts are high, there is an economic incentive to use 
automation as a solution to the problem. Howev-^^wiile robots are commonly used for repetitive tasks in 
industry they have not been successful in horticulture. The industrial environment is clean, well-lit, dry and 
uniform while the horticultural environmerfP^actremely variable in terms of weather, terrain and light[i] . 
The components, which are manipulate^^^ndustrial settings, are Uniform, un-obscured, stationary and 
robust whilst those in horticultural^ ^gjlerally very variable in terms of shape, color and size, hidden 
amongst foliage, moving (for examrn^JVthe wind) and are soft and easily damaged during handling. 




r exampl^ 

The key problem areas assoc^A^Jrth horticultural robotics are: 

Path finding- navigation fiorjb within the rows of an orchard and in order to get to the orchard. Mapping- 
keeping track of whe^Jfc^Tobotic task has already been completed and where it remains to be done. The 
fcragent or arm of the robot, which will perform the task of spraying, and could later 
like pruning, pollinating, picldng etc. Building a chassis, which is cost effective, can 
i, sloping ground, muddy soil and rain. Obstacle avoidance: technique for recognition 
l as people, poles, wires, stumps and rocks so that the robot can navigate safely around 
m behavior management- to allow multiple robots to function together in one area under 
1 without interfering with each other. Overall cost- most of the horticultural tasks, such as 
Y and fertilizing, only last for a few months of the year and it is not cost effective to use a robot for 
sucn^i short period. Ideally, robots should be capable of performing many different operations, such as 
fertilizing followed by picking of the fruits, bud count followed by pollination followed by fruit count, in 
order to extend the useful work period of the robot and ensure a reasonable payback time on the robot 

This machine consists of a simple electro-mechanical system supported on a chassis, driven by dc motors. 
User interface portals will help the user to input the type of operation to be performed (fertilizing/seeding 
operations), and to input other information, like the dimensions of the field. Apparatus to plough the field, 
seeding tray, and mechanical arms for closing the dug pits are also provided. Special spraying mechanism 
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for spraying water and fertilizers is also mounted on the chassis. The microcontroller 8051 forms the brain 
of this machine and controls all the operations mentioned above. Both small and large landholders can 
implement this prototype machine. 

2. Mechanical System Description 

The machine set up contains six important parts: 



w^e* can 

'aving a 



A. Power supply 

A variable regulated power supply, also called a variable bench power supply, is one whe«e w^ 
continuously adjust the output voltage to our requirements. This type of regulation is ide; " 
simple variable bench power supply. While a dedicated supply is quite handy, it's much 
variable supply on hand, especially for testing. Most digital logic circuits and processoirtneeS^a 5 volt power 
supply. To use these parts we need to build a regulated 5 volt source. Usually we sta%|^jth* an unregulated 
power supply ranging from 9 volts to 24 volts DC. To make a 5 volt power supply, 
regulator IC (Integrated Circuit). 

B. Seeding Motor 

Seeds are placed in a seeding tray. The program enables a user toi^^^ferent types of seeds (3 types of 
seeds could be selected in this prototype). Timed output signals fiffiN^le microcontroller are provided to 
the electromechanical switch, which in turn opens and closes tJ^uap that covers the seeding hole, in the 
seeding tray. * 




a LM7805 voltage 




Fig.i. Block 



representation an seeding robot 



C. Input Switches 



i^^vr\h is an electrical component that can break an electrical circuit, interrupting the current or diverting 
it frl^ffi one conductor to another. The most familiar form of switch is a manually operated elect mechanical 
device with one or more sets of electrical contacts, which are connected to external circuits. Each set of 
contacts can be in one of two states: either "closed" meaning the contacts are touching and electricity can 
flow between them, or "open", meaning the contacts are separated and the switch is non-conducting. The 
mechanism actuating the transition between these two states (open or closed) can be either a "toggle" (flip 
switch for continuous "on" or "off) or "momentary" (push-for "on" or push-for "off) type. 
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Fig2: Toggle Switch 
D. LCD Display 



c \ 

l^^i? simple seven- 
lie LCD's is being 



The LCD's used exclusively in watches, calculators and measuring instruments i 
segment displays, having a limited amount of numeric data. These have result) 
extensively used in telecommunications and entertainment electronics. TheS^J)'s have even started 
replacing the cathode ray tubes (CRT's) used for the display of text and grCi/jtes, and also in small TV 
applications. LCD adds a lot to our application in terms of providia^^u^erul interface for the user, 
debugging an application or just giving it a "Professional" looks. The^jn^^Jmmon type of LCD controller 
is the Hitachi 44780, which provides a relatively simple interface beja^^t processor and an LCD. 



E. L293, L293D (Quadruple Hal 



rivers) 



The L293 and L293D are quadruple high-current hajf-^^drivers. The L293 is designed to provide 
bidirectional drive currents of up to 1 A at voltages fr^jj^y V to 36 V. The L293D is designed to provide 
bidirectional drive currents of up to 600-mA at voltft^^ffom 4.5 V to 36 V. Both devices are designed to 
drive inductive loads such as relays, solenoids,^^pd bipolar stepping motors, as well as other high- 
current/high-voltage loads in positive-supply anphcmions. All inputs are TTL compatible. Each output is a 
complete totem-pole drive circuit, with ayifcrKngton transistor sink and a pseudo- Darlington source. 
Drivers are enabled in pairs, with driver^S^ia 2 enabled by i,2EN and drivers 3 and 4 enabled by 3,4EN. 
When an enable input is high, the assatl^efl drivers are enabled, and their outputs are active in phase with 
their inputs. When the enable inpul^j^pw, those drivers are disabled, and their outputs are off and in the 
high-impedance state. With thej^oper data inputs, each pair of drivers forms a full-H (or bridge) reversible 
drive suitable for solenoid or mfco^pplications. 

>So 

C/\ 3. Hardware Description 



ATMEL Microcontroller 



Compatible w«K%tfCS®-5i Products 
4.0V to 5.5^Aperating Range 
Fully SUM^4>peration: o Hz to 33 MHz 
Th^*^Vv/l Program Memory Lock 
\bit Internal RAM 
igrammable I/O Lines 
Three 16-bit Timer/Counters 
Eight Interrupt Sources 
Full Duplex UART Serial Channel 



B. Interfacing 



To send any command to the LCD, make pin RS=o. For data, make RS=i.Then place a high to low pulse on 
the E pin to enable the internal latch of the LCD. 
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To get the display working requires eight bits of data, a register select line (RS) and a strobe line (E). A third 
input, R/W, is used to read or write data to/from the LCD. The eight bits of data are supplied from the 
controller port data lines and two controller port control lines are used for RS ('auto') and E ('strobe'). 
Basically the LCD has two registers, a data register and a command register. Data is written into the 
command register when RS is low and into the data register when RS is high. Data is latched into the LCD 
register on the falling edge of Enable'. 



From this description, the interface is a parallel bus, allowing simple and fast reading/writing of data' 
andfrom the LCD. The ASCII code to be displayed is eight bits long and is sent to the LCD eitherJwur^r 

eight r>& 



Can be connected to Ground 




Fig-3- LCD Interfacing 

►O c. 



to two gear motors, 
time, turn in o] 



'.. Seed Pits Closing Unit 

e sownjl^i^soil is repl; 

s, wraVare controlled by the micro controller. The gear motors at any given instance of 

ip^o^^Trfections. And this mechanism thus helps in closing the dug pits. 

D. System Mobility Control Unit 

*ors are used for driving the entire machine. The motors are connected to the hind wheels and 
independent motion with respect to each other. For a straight motion path, both the motors move 
)brm speeds in the same direction. But when the machine has to execute alternate left and right turns, 
it makes use of a simple robotic principle, where one motor runs in direction opposite to the other for 
making 90 0 or 180 0 turns. 

E. Power Supply Unit 

Power control unit consists of a lead acid battery with specifications of 12V/4.5 AH. It weighs 2.6 Kg approx, 
and constitutes around 28% of the total unit weight. A low weight power supply unit can be proposed for 
better system performance. 
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F. Driver Circuits 



I) Motor driving circuit using IC I293 



Gear motor cannot be connected to the microcontroller directly because of its low current output. An 
external driver is used which increases the current output and drives the motor. 



MICROCO.VTROIXER 




Fig.4. Block diagram for implementation using 



18 1293 r^S* 

"Tsr 



The motor driving circuit using IC L293 is implemented with the help of 
on each side. 
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3r 



Fig-5- Motor driving circuit IC L293 
II) Driving IC for Seeding (ULN 2803) 



itch cannot be connected to the microcontroller directly because of its low current 
[river is used which increases the current output and hence for efficient working of the 
h is connected to the pin number 11 of the ULN 2803 

II) Infra-Red Object Detector 

Tl^U^ceiver block uses an infrared sensor module, which is commonly used in color television, for sensing 
the IK signals reflected from obstacles. The sensor module shown incorporates a detector diode, and SMD 
IC which consists a band pass filter, an amplifier and a demodulator on a small PCB placed inside a small 
tin cube enclosure to get rid of unwanted electromagnetic interference. 

The two IR receiver modules are connected to pin 2.3 and 2.4 of 8051 micro-controller to service the signal 
of the presence of obstacle. The pins of port 2 are polled continuously for the presence of obstacle. The 
circuit diagram of IR receiver is shown in Fig.6. 
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Fig.6. IR receiver circuit 
IV) Liquid Crystal Display 



A liquid crystal display (LCD) is a thin, flat device made up of any number o fooler or monochrome pixels 
arrayed in front of a light source or reflector. Each pixel consists of a«cplmrij( of liquid crystal molecules 



if a^al*uri, 



axes of polarity of which are 



arrayed in front of a light source or reflector. Each pixel 
suspended between two transparent electrodes, and two polarizing 
perpendicular to each other. 

Without the liquid crystals between them, light passing through^^ would be blocked by the other [n] [12] . 
The liquid crystal twists the polarization of light entering oneVUter to allow it to pass through the other. For 
an 8-bit data bus, the display requires a +5V supply plus u^^^ines. For a 4-bit data bus it only requires the 
supply lines plus 7 extra lines. When the LCD display isfcl^ enabled, data lines are tri-state and they do not 
interfere with the operation of the micro-controlleiYrS^ta can be placed at any location on the LCD. For 
16x2 LCD, the address locations are given in Fig.7^^^ 



£ 5§ L±J QQQQQQQQ 

vt£T-| AAA AAAAAAAA 




Fig.7. Address locations for 14 lines LCD 
Enable (E) 

This line allows access to the display through R/W and RS lines. When this line is low, the LCD is disabled 
and ignores signals from the R/W and RS. When (E) line is high, the LCD checks the state of the two 
control lines and responds accordingly." 
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Read/Write (R/W) 

This line determines the direction of data between the LCD and micro-controller. When it is low, data i: 
written to the LCD. When it is high, data is read from the LCD. 

Register Select (RS) 



With the help of this line, the LCD interprets the type of data on data lines. When it is low, an instruction is 



being written to the LCD. When it is high, a character is being written to the LCD. 

D. Logic status on control lines 

- i Access to LCD 
E - o Access to LCD disabled enabled 

R/W - o Writing data to - i Reading data from 
LCD LCD 
RS - o Instruction - i Character 

E . Writing data to the LCD *7V 

Writing data to the LCD is done in several steps * 
Set R/W bit to low ^N^V 
Set RS bit to logic o or i (Instruction or character) Set data to data lireNiff it is writing' 
Set E line to high Set E line to low 



Software Description 
Keil uVision4 soft 
embedded system. 



elopm^^environment to develop a program for the 



The model Eliminates human intervention^^pme of the most labor-intensive parts of an agriculture 
procedure. The simplicity of the model enabled even an illiterate user to use it with ease. It enables clean 
seeding pattern. The usage of DC batt^^ ejables the user to be free of constrains of ever rising electricity 
bills and the dependency on normajfc^ctricity. Simple and lightweight design makes the transportation of 
the apparatus easy. Minimal har^war eV sage helps in the easy maintenance of the system. 

v \S% 5- Limitations 

The machine takes colMterably long duration of time while executing the right and left turns. Current 
model does not hawe provision for using an AC power source. The program makes use of time delay 
technique for dSAmjhing the effective seeding distance between two consecutive seeds. This technique 
compromises^i^ystem accuracy for different type of terrains and soil types. From the tests conducted, it 
is evidenthirV\d that the apparatus works best for dry clayish (fine) soil. The seeding accuracy obtained is 
Q4.827%^Jyompared to seeding on a perfect flat surface. The machine moves at a speed of 55RPM 
comDa^^to 58-60 RPMs' perfect flat surface. The seeding accuracy obtained for sandy (medium course) 
swl is\2.75% as compared to seeding on a perfect flat surface. The machine moves at a speed of 48-50RPM 
compiled to 58-60 RPMs' perfect flat surface. The seeding accuracy obtained for very coarse soil is 72.41% 
as compared to seeding on a perfect flat surface. The machine moves at a speed of 40-45RPM compared to 
58-60 RPMs' perfect flat surface. 

6. Application 

The prototype can be modified for any type of crop seed. It can also be modified in ways so that it could be 
used in different soil types and terrains. 



ICIEMS 2014 ISBN : 978-81-925233-3-0 www.edlib.asdf.res.in / w 



Proceedings of The Intl. Conf. on Information, Engineering, Management and Security 2014 [ICIEMS 2014] 280 



7. Scope for Future Improvement 

The model can be modified to fit in extra features, namely a mechanism for weeding, and planting the 
saplings. Hydraulics could be used so that the level of the digger could be adjusted automatically. Solar 
cells can replace the DC battery to reduce the recharging cost and improve the overall efficiency. Ultrasonic 
detectors could replace IR sensors for better performance. An optocoupler coupled with the wheel motors 
can help in improving the overall system accuracy when it comes to effective seeding distance between two 
consecutive seeds to effective seeding distance between two consecutive seeds 

8. Conclusion 

In this paper we have integrated the features of all the hardware components used anj^^^e been 
developed in it. Presence of every module has been reasoned out and placed carefully thuy (fenfributing to 
the best working of the unit. Secondly using highly advanced IC's and with the help o#Brow^ng technology 
the project has been successfully designed and tested. ^ 
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